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(54) ROTOR FOR SMALL MOTOR 




(57)Abstract: 

PROBLEM TO BE SOLVED: To definitely 
prevent slippage and pull-out between a rotor 
shaft and a rotor magnet by a simple 
configuration. 

SOLUTION: This rotor 1 has a rotor magnet 12 
and a rotor shaft 4, and stripe-shaped grooves 
4b and 4c forming a groove portion which has 
a pull-out preventing function against a rotor 
magnet 12 is formed in the rotor shaft 4. Then, 
the rotor shaft 4 and the rotor magnet 12 are 
fixed with a fixing material 14 as fixing means 
placed in the grooves 4b and 4c and through 
part of the rotor magnet 12 entering into the 
grooves 4b and 4c. 



CLAIMS 



[Claim(s) ] 

[Claim 1]A rotor for size motors characterized by fixing the 
above-mentioned rotor shaft and the above-mentioned rotor 
magnet via a fixing means which has a rotor magnet and a rotor 
shaft, forms a slot which has a preventing function in the 
above-mentioned rotor shaft keep receiving the above-mentioned 
rotor magnet, and goes into the slot. 

[Claim 2] A rotor for size motors characterized by fixing the 
above-mentioned rotor shaft and the above-mentioned rotor 
magnet via a bridging which has a rotor magnet and a rotor 
shaft, formed a slot of at least one shape of ** which has a 
preventing function in the above-mentioned rotor shaft keep 
receiving the above-mentioned rotor magnet, and was put into 
the slot. 

[Claim 3] Have a rotor magnet and a rotor shaft and a slot of at 
least one shape of ** which has a preventing function in the 
above-mentioned rotor shaft keep receiving the above-mentioned 
rotor magnet is formed, A rotor for size motors having made 
some above-mentioned rotor magnets fit into the slot, and 
fixing the above-mentioned rotor shaft and the above-mentioned 
rotor magnet . 

[Claim 4] A rotor for the size motors according to claim 2 or 3 
making a slot of the shape of said ** into ring shape with 
which both ends were connected. 

[Claim 5] A rotor for the size motors according to claim 2 or 3 , 
wherein it used a slot of the shape of said ** as a slot which 
consists of two or more sections, and it is for reverse and at 
least one of slots of the shape of ** of this plurality forms 
in piles with a slot of the shape of other ** to a slot of the 
shape of other **. 

[Claim 6] A rotor for the size motors according to claim 2 or 3 
having formed a leading- screw part which engages and moves 
member turning to said rotor shaft, having made this leading- 
screw part extend to a contact part with said rotor magnet, and 



using a slot of this leading screw as a slot of the shape of 
said **. 

[Claim 7] A rotor for the size motors according to claim 2 or 3 
having faced and formed a part of slot of the shape of said ** 
in a crevice established in an axial edge face of said rotor 
magnet, and putting a bridging into this slot and the above- 
mentioned crevice. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fixing 
structure of the suitable rotor magnet and rotor shaft for the 
rotor for stepping motors especially about the rotor for small 
electric motors . 

[0002] 

[Description of the Prior Art] As conventionally shown in 
drawing 11 , the stepping motor 50 with which the leading- screw 
part 52 was formed in the rotor shaft 51 has structure 
supported by the two thrust blocks 53 and 54 in the both ends 
of the rotor shaft 51, respectively. And the thrust -block 54 
side has further composition which supports a radial direction 
by the metal bearing 55. The rotor magnet 57 has adhered to the 
rotor shaft 51 so that it may counter with the stator part 56 
and few crevices. This bearing 54 comprised the flat spring 58 
and the ball 59, and has responded to thrust loading of the 
rotor shaft 51 movable by the spring pressure of this flat 
spring 58. On the other hand, the stator part 56 side is being 
fixed to the frame 60 by fixing the stator part 56 to the tie- 
down plate 61, and fixing this tie-down plate 61 to the frame 
60 with a screw thread. In the case of this immobilization, it 
is used for positioning of the metal bearing 55. 

[0003]And in order to fix the rotor shaft 51 and the rotor 
magnet 57, it is carrying out by pressing the rotor shaft 51 of 
straight shape fit into the rotor magnet 57. by this press fit. 



the rotor magnet 57 receives the rotor shaft 51 -- a hand of 
cut -- a position gap -- that is, the rotor shaft 51 is kept 
from falling out to a thrust direction so that it may not be 

idle 
[0004] 

[Problem (s) to be Solved by the Invention] However , when it 
presses fit strongly noting that I will raise the intensity to 
rotation since the rotor in the stepping motor 50 of the 
structure shown in such drawing 11 p resses the rotor shaft 51 
fit in the rotor magnet 57 and is fixing to it, there is a 
possibility that the rotor magnet 57 may break. In particular, 
the danger becomes high when the rotor magnet 57 is thin. On 
the other hand, if light pressure ON is used, the intensity to 
rotation will be lost and the rotor magnet 57 will be idle to 
the rotor shaft 51. Thus, adjustment of the press fit intensity 
is very difficult. 

[0005] a crack of such a rotor magnet 57 -- being idle (position 
gap) -- not only the case where the rotor magnet 57 is thin but 
when using the rotor magnet 57 with small radial crushing 

strength, there is a possibility that it may be generated 
similarly . 

[0006] In order to perform press fit immobilization, it is 
necessary to raise the accuracy of the inner diameter dimension 
of the rotor magnet 57, or the outside diameter size of the 
rotor shaft 51. For this reason, time and cost started 
processing of the rotor magnet 57 and the rotor shaft 51, and 
aggravation of productive efficiency and a cost rise are caused. 
And to use the thin rotor magnet 57 and the rotor magnet 57 
with small radial crushing strength as mentioned above, it is 
necessary to raise accuracy further and to make predetermined 
fixing strength hold. As a result, it is also a cause which 
obstructs the miniaturization of a motor, highly-ef f icient- 
izing, low cost-ization, etc. 

[0007] An object of this invention is to provide the rotor for 
the size motors between a rotor shaft and a rotor magnet which 
were idle and prevented ****** certainly with easy composition. 
[0008] 



[Means for Solving the Problem] In order to attain this purpose, 
in a rotor for the size motors according to claim 1, it has a 
rotor magnet and a rotor shaft, and a slot which has a 
preventing function keep receiving a rotor magnet is formed in 
a rotor shaft, and a rotor shaft and a rotor magnet are fixed 
to it via a fixing means included in the slot. 

[0009] In a rotor for the size motors according to claim 2, it 
has a rotor magnet and a rotor shaft, and a slot of at least 
one shape of ** which has a preventing function keep receiving 
a rotor magnet is formed in a rotor shaft, and a rotor shaft 
and a rotor magnet are fixed to it via a bridging put into the 
slot. 

[0010] In a rotor for the size motors according to claim 3. Have 
a rotor magnet and a rotor shaft, and form a slot of at least 
one shape of ** which has a preventing function in a rotor 
shaft keep receiving a rotor magnet, some rotor magnets are 
made to fit into the slot, and a rotor shaft and a rotor magnet 
are fixed. 

[0011] In the invention according to claim 4, a **-like slot is 
made into ring shape with which both ends were connected in a 
rotor for the size motors according to claim 2 or 3 . In 
addition, in the invention according to claim 5, in a rotor for 
the size motors according to claim 2 or 3 , a **-like slot is 
used as a slot which consists of two or more sections, to a 
slot of the shape of other **, it is for reverse and at least 
one of slots of the shape of ** of this plurality forms in 
piles with a slot of the shape of other **. 

[0012] In a rotor for the size motors according to claim 2 or 3 
by the invention according to claim 6, Form a leading- screw 
part which engages and moves member turning to a rotor shaft, 
this leading- screw part is made to extend to a contact part 
with a rotor magnet, and a slot of this leading screw is used 
as a **-like slot. In the invention according to claim 7, in a 
rotor for the size motors according to claim 2 or 3 , a part of 
**-like slot is faced and formed in a crevice established in an 
axial edge face of a rotor magnet, and a bridging is put into 
this slot and crevice. 



[0 013] A rotor for size motors of this invention forms a slot 
with an omission preventing function, and is fixing a rotor 
shaft and a rotor magnet via a fixing means included in the 
slot. And a bridging which put a rotor shaft which there is a 
**-like slot as an example of this slot, for example, formed a 
slot of the shape of at least one **, and a rotor magnet into a 
**-like slot is passed, or some rotor magnets are made to fit 
into a **-like slot, and it is fixing to it. For this reason, a 
rotor magnet is idle, some bridgings and rotor magnets which 
were put into a **-like slot serve as resistance of omission 
prevention of a ** rotor shaft, it is idle and ****** does not 
arise. By formation of a slot, a contact surface of a bridging, 
a rotor magnet, and a rotor shaft becomes large, and the fixing 
strength itself becomes large. As a slot, it may be made the 
shape of crepe other than what was formed in a **-like slot. 
[0014] If a **-like slot is made into ring shape with which both 
ends were connected, to the direction of an omission of a rotor 
shaft, resistance will become strong and will become desirable. 
If at least one of slots of the shape of two or more ** is made 
into a thing for reverse with other slots, it will become 
desirable when a resistance force to both operations of ****** 
and an omission prevents increase and both phenomena. In 
addition, if a slot of a leading-screw part established in a 
rotor shaft is extended as it is and it is considered as a **- 
like slot, **-like groove formation can carry out 
simultaneously with groove formation of a leading- screw part. 
If a crevice is established in an axial edge face of a rotor 
magnet, the crevice is faced and a part of **-like slot is 
formed, it will become possible to put a bridging into both 
portions of a crevice and a slot simultaneously. 
[0015] 

[Embodiment of the Invention] Hereafter, an embodiment of the 
invention is described based on drawing 10 from drawing 1 . A 
1st embodiment is first described based on drawing 7 from 
drawing 1 . 

[0016] The rotor 1 of a 1st embodiment is used for the stepping 
motor 2. And this stepping motor 2 is an object for the drive 



of the lens of a video camera, and has the rotor shaft 4 
projected from the stator part 3. And the leading-screw part 5 

is formed, and the engagement hole 4a of conical shape was 
formed in both ends, and the steel ball 6 is in contact with 
the projection side of this rotor shaft 4, respectively. The 
projection side tip part of the rotor shaft 4 is supported by 
the bearing 7 which the steel ball 6 intrudes, and the stator 
side other end is supported by the bearing body 8. Here, in 
addition to the thrust direction, the bearing 7 of the 
protrusion tip part of the rotor shaft 4 is a bearing which 
also supports a radial direction. 

[0017] The bearing 7 and the stator part 3 are attached to the 
frame 9, and the guide shaft 10 is being further fixed to this 
frame 9. And the rack 11 holding the lens for video cameras is 
slidably attached to this guide shaft 10. 

[0018] The rotor 1 comprises the rotor shaft 4 and the rotor 
magnet 12 which adheres to the rotor shaft 4 . This rotor magnet 
12 is a rare earth permanent magnet of NEOJI, iron, and a boron 
system, and serves as plastic magnet formed of injection. And 
it is considered as the shape which made it become depressed 
except the portion which counters the pole gear of the stator 
part 3 in the shape of the rotor magnet 12, and inertia is made 
small. The crevice 13 is established in the shaft-orientations 
both ends of this rotor magnet 12, and the rotor shaft 4 and 
the rotor magnet 12 are put into the binder 14 used as the 
bridging for adhering in that crevice 13 . 

[0019] On the other hand, the portion which constitutes the 
rotor 1 of the rotor shaft 4 is provided so that it may become 
the slot 4b of the shape of ** used as two rings, and 4c fang 
furrow part. And the slot 4b is established in the bearing body 
8 side a little from the center of the rotor magnet 12, and the 
slot 4c is faced and established in the crevice 13 by the side 
of the bearing 7. Here, the diameter of the rotor shaft 4 is 2 
mm, and, on the other hand, the depth of each slots 4b and 4c 
is 0.3 mm. And when the diameter of the rotor shaft 4 is about 
2 mm, it is preferred to use 5% - about 20% of the diameters of 
the rotor shaft 4, i.e., 0.1 mm - 0.4 mm, as the depth. 



[0020] The 1st stator 15 in which the stator part 3 serves as a 
case, and the 2nd stator 16 that has the pole gear 15a of this 

1st stator 15, and a pole gear which becomes intricate by turns. 
This 2nd stator 16 and the 3rd stator 17 fixed back to back. 
The 4th stator 18 it has a pole gear of this 3rd stator 17, and 
a pole gear which becomes intricate by turns, and serves as a 
case. The coil bobbin 19 of doughnut shape inserted between the 
1st stator 15 and the 2nd stator 16, It comprises the coil 
bobbin 21 of doughnut shape inserted between the coil 20 wound 
around this coil bobbin 19, and the 3rd stator 17 and the 4th 
stator 18, and the coil 22 wound around this coil bobbin 21. 
This composition is the same as that of the stator part of a 
publicly known stepping motor conventionally. 

[0021] It is formed in the center portion of this stator part 3 
so that the terminal area 24 which has the terminal 23 
connected to the coils 20 and 22 may project in a way outside 
the 1st stator 15 and the 4th stator 18. The frame 9 side of 
the 1st stator 15 is made plate-like, and it adheres to the 
frame 9 by welding, and the insertion hole 15b which the rotor 
shaft 4 inserts in is formed in the center. Here, as for the 
crevice between the periphery of this inserted- in rotor shaft 4, 
and the inner skin of the insertion hole 15b, it is preferred 
to use beyond the concentricity error of the bearing body 8 and 
the rotor shaft 4 . The inside diameter of the insertion hole 
15b is constituted so that it may become below an outer 
diameter of the rotor magnet 12 . 

[0022] The leading-screw part 5 formed in the rotor shaft 4 is 
the same as that of a publicly known leading screw 
conventionally, and it has a function which rotation of the 
rotor shaft 4 is made to move to shaft orientations with the 
rack 11 used as the delivery object which engages with this 
leading-screw part 5. The move direction of the rack 11 is 
controlled by changing the hand of cut of the rotor shaft 4. 

[0023] The bearing 7 is used as resin bearing and has the ****** 
part 7a which contacts the periphery at the frame 9. And the 
crevice 7b which became two steps is formed in the center of 
the bearing 7, the steel ball 6 fits into the inside side 



crevice of a byway, and the rotor shaft 4 is ****(ing) to the 
outer side crevice of a major diameter. Thereby, support of the 

2 -way of a thrust direction and a radial direction is possible 
for this bearing 7 . 

[0024] The bearing body 8 engages with the resin bearing 25 made 
of resin, the side plate 26 which holds the resin bearing 25 
enabling free movement to shaft orientations, and this side 
plate 26, and it comprises the thrust -loading spring 27 which 
presses the regions of back of the resin bearing 25. 

[0025] And the projection 25b to which the ball receptacle 
crevice 25a which holds the steel ball 6 to the resin bearing 
25 engages with the guide rail 2 6b further formed in the one 
center at the inner surface of the fitting hole 26a of the side 
plate 26 is formed in the three periphery, respectively. 

[0026] The fitting hole 26a where the side plate 26 carries out 
fitting maintenance of the resin bearing 25 by light pressure 
ON or ****, The one end 27a of the thrust -loading spring 27 
serves as a circular board which has the two suspending 
portions 26c with the lock projection 26e by which an insertion 
stop is carried out, and the concave suspending portion 2 6d by 
which the other end 2 7b of the thrust -loading spring 2 7 is 
stopped. And the inside diameter of the fitting hole 26a is 
made larger than the outer diameter of the rotor magnet 12, and 
it enables it to incorporate the rotor shaft 4 which adhered in 
the rotor 1 12, i.e., a rotor magnet, after immobilization of 
the side plate 26. Immobilization in the stator part 3 of the 
side plate 26 is performed by welding. 

[0027] The thrust -loading spring 27 is formed using the metal 
plate of one sheet. The one end 27a inserted in the suspending 
portion 26c, the other end 27b stopped by the concave 
suspending portion 26d, and the three spring parts 27c which 
bent the remainder which was cut in the shape of a U character, 
and was lacked to the resin bearing 25 side are formed in this 
thrust -loading spring 27. [ one ] And the spring part 27c 
contacts behind the resin bearing 25, and is pressing the rotor 
shaft 4 via this resin bearing 25 and the steel ball 6. 

[0028] The frame 9 is provided with the following. 



The bearing attaching part 9a which is formed in the shape of 
KO and holds the bearing 7 . 

The rest 9b for attaching this stepping motor 2 to the holding 
part of a video camera. 

The stator fitting part 9c for adhering the stator 3 . 
And 9 d of insertion holes are established in the stator 
fitting part 9c so that crevice sufficient between the rotor 
shafts 4 may be formed. And the leading- screw part 5 is formed 
to 9 d of this insertion hole, and the portion which counters. 
[0029] One end is fixed to the bearing attaching part 9a of the 
frame 9, and the other end is being fixed to the stator fitting 
part 9c, respectively so that it may become parallel [ the 
guide shaft 10 ] to the rotor shaft 4. And the rack 11 is 
slidably attached to this guide shaft 10. This rack 11 is that 
tip part 11a, the lens for video cameras (graphic display 
abbreviation) is held, and the other end lib is engaging with 
the leading- screw part 5. 

[0030] If the stepping motor 2 is constituted as mentioned above, 
even if there is thrust backlash at the time of the assembly of 
the stepping motor 2, the thrust backlash is absorbed when 
spring energization of the resin bearing 25 is carried out by 
the thrust -loading spring 2 7 in a thrust direction. Since the 
resin bearing 25 is guided to the side plate 26 at this time, 
it does not move to a radial direction. 

[0031] Here, the assembly of the rotor 1 is performed as follows. 
First, the rotor magnet 12 is fixed to the rotor shaft 4 by 
injection in the form which inserts the rotor shaft 4. Then, 
the binder 14 which consists of ultraviolet curing type 
anaerobic adhesive is inserted in the crevice 13 by the side of 
the bearing body 8 of the rotor magnet 12, and ultraviolet rays 
and temperature are applied and it is made to solidify. Then, 
the binder 14 of the same kind is inserted in the crevice 13 by 
the side of the bearing 7 of the rotor magnet 12, and it is 
made to solidify similarly. Under the present circumstances, 
the binder 14 enters also in the slot 4c besides this crevice 
13, and is solidified in one. Some rotor magnets 12 which enter 
in the slot 4b constitute a fixing means. 



[0032] Next, the assembly of the stepping motor 2 is performed. 
First, the stator part 3 and the bearing 7 are fixed to the 
guide shaft 10 and the frame 9 in which the rack 11 was formed. 
Then, the steel ball 6 is put into the crevice 7b of the 
bearing 7. And the engagement hole 4a at the tip is dashed for 
the rotor shaft 4 which has the rotor 1 against the steel ball 
6 in the bearing 7 through the fitting hole 2 5a of the side 
plate 26, the central hole of the stator part 3, 15 d of 
insertion holes of the 1st stator, and 9 d of insertion holes 
of the frame 9. And the steel ball 6 is put into the engagement 
hole 4a by the side of the stator part 3 of the rotor shaft 4, 
and the resin bearing 25 is made to intrude the fitting hole 
26a of the side plate 26 further, so that the steel ball 6 may 
enter in the crevice 25a. Finally, the thrust -loading spring 27 
is attached to the side plate 26, and it attaches so that the 
spring part 27c may press the rotor shaft 4 via the resin 
bearing 25. 

[0033] The operation of the stepping motor 1 constituted in this 
way is as follows. That is, if current flows into the coils 20 
and 22 of the stator part 3, by the magnetic mutual action 
between the stator part 3 and the rotor magnet 12, the rotor 1 
will rotate and, as a result, the rotor shaft 4 will rotate. 
Then, the leading- screw part 5 rotates and the rack 11 is moved 
to shaft orientations . 

[0034] Although the Katha Katha sound occurred or rotation loss 
had arisen by the metal bearing 55 between two thrust blocks in 
the conventional stepping motor 50 of drawing 11 at the time of 
such movement of the rack 11, In this stepping motor 2, since 
there is no such metal bearing and the crevice is moreover 
established between the periphery of the rotor shaft 4, and the 
inner skin of the frame 9, the rotor shaft 4 is not equivalent 
to the frame 9 or the 1st stator 15. For this reason, it is not 
generated and, moreover, any sliding loss other than the 
bearing 7 and the portion of the bearing body 8 does not 
produce generating of the Katha Katha sound. 

[0035] In this embodiment, since there are the **-like slots 4b 
and 4c, it becomes difficult to shirk the rotor magnet 12 to 



the rotor shaft 4, and, moreover, the rotor shaft 4 does not 
fall out. Since the slot 4c is countered and established in the 
crevice 13 and it is put into the adhesives 14 in the slot 4c 
and crevice 13, it becomes what has high adhesive strength. 
[0036] In this embodiment, since the inside diameter of the 
fitting hole 26a of the side plate 26 is made larger than the 
outer diameter of the rotor magnet 12, after attaching the side 
plate 26 to the stator part 3, the rotor 1 which has the rotor 
shaft 4 can be attached. In this embodiment, since 9 d of 
insertion holes of the frame 9 are enlarged in addition to 
there being no metal bearing 55 of the conventional center, the 
long leading- screw part 5 can be taken in the direction of the 
rotor 1. For example, as shown in drawing 1 , a slot spiral to 
the place of 9 d of insertion holes can be formed. For this 
reason, the center portion of the leading- screw part 5 used as 
the most stable pitch can be used for the feeding operation of 
the rack 11. Since the thrust -loading spring 27 is formed from 
the metal of one sheet and the spring part 27c etc. are formed 
in the metal plate, part mark do not increase but, moreover, an 
assembly becomes easy. 

[0037] Next, a 2nd embodiment is described based on drawing 8 . 
This rotor 31 is also used for the stepping motor 32, and this 
stepping motor 32 as well as a 1st embodiment has become a 
thing for the lens drive of a video camera. The 1st embodiment 
and the member are used with being shown with the same numerals 
in explanation of this embodiment. 

[0038] The rotor 31 by which this stepping motor 32 is 
constituted from the rotor magnet 33 and the rotor shaft 34, 
The leading- screw part 35 formed in the projection side, and 
the resin bearing 36 which receives the projection side tip of 
the rotor shaft 34, The metal bearing 37 which supports the 
center section of the rotor shaft 4, and the spring 38 which is 
fixed to the end of the stator part 3 and contacts the end of 
the rotor shaft 4, The stopper 3 9 which regulates a motion of 
the spring 38, and the tie-down plate 40 which fixes the stator 
part 3, It slides on the frame 41 to which the tie-down plate 
40 which fixed the stator 3 adheres, the guide shaft (graphic 



display abbreviation) fixed to the frame 41, and its guide 
shaft, and the part mainly comprises a rack for lens 

maintenance (graphic display abbreviation) which engages with 
the leading-screw part 35. Let the tip by the side of the 
spring 38 of the rotor shaft 34 be the semicircle ball-like end 
34a. 

[0039] The rotor magnet 33 of the rotor 31 serves as plastic 
magnet which the whole serves as a rare earth permanent magnet 
of NEOJI, iron, and a boron system made into cylindrical shape, 
and was formed of injection. And the crevice 42 is formed in 
the shaft -orientations both ends of this rotor magnet 33, and 
the rotor shaft 34 and the rotor magnet 33 are put into the 
binder 14 used as the bridging for adhering in that crevice 42 . 
[0040] On the other hand, it is provided in the rotor shaft 34 
which constitutes the rotor 31 as the slot 34b of the shape of 
** used as the ring, and a 34c fang furrow part. The depth of 
the slots 34b and 34c shall be 0.3 mm, and let it be about 15% 
of depth to the diameter (2 mm) of the rotor shaft 34. As for 
this depth, it is preferred to consider it as 5% - 2 0% of range 
like a 1st embodiment . 

[0041] The leading screw of the leading-screw part 3 5 and the 
stator part 3 are the same as that of a 1st embodiment both 
conventionally like a publicly known thing. Unlike a 1st 
embodiment, the leading screw of the leading- screw part 3 5 is 
formed only to this side of the bearing 37. Fitting maintenance 
of the resin bearing 3 6 is carried out at one bending end 41a 
of the frame 41, and fitting maintenance of the metal bearing 
37 is carried out at the bending end 41b of another side of the 
frame 41. 

[0042] The spring 38 starts the spring part from the metal plate 
of one sheet, and is slightly bent and formed in the inner 
direction. And the spring part contacts the end 34a of the 
rotor shaft 34, and is pressing the rotor shaft 34 to the other 
side. The stopper 39 holds the spring 38 and he has adhered to 
the stator part 3 by welding in itself. And the move inhibition 
function at the time of the rotor shaft 34 having moved to the 
spring part side is achieved. The tie-down plate 40 fixes the 



stator part 3, and it is fixed to the bending end 41b of the 
frame 41. And a part of metal bearing 37 has fitted into the 

fitting hole of the center. 

[0043] Here, the assembly of the rotor 31 is performed as 
follows. First, the rotor shaft 34 is inserted in the central 
hole of the rotor magnet 33. At this time, about 10-100 
micrometers of outer diameters of the rotor shaft 3 4 are made 
small compared with the inside diameter of the central hole of 
the rotor magnet 33, and it changes both into the **** state 
instead of press fit. Then, the binder 14 which consists of 
ultraviolet curing type anaerobic adhesive is put into one 
crevice 42 of the rotor magnet 33, and ultraviolet rays and 
temperature are applied and it is made to solidify. When 
putting this binder 14 into the crevice 42, some binders 14 
will be transmitted in the rotor shaft 34, and the slots 34b 
and 34c will be covered with it. And although the binder 14 is 
further put into the crevice 42 of another side of the rotor 
magnet 33 in a similar manner, also at this time, some binders 
14 will be transmitted in the rotor shaft 34, and the slots 34b 
and 34c will be covered. Then, the binder 14 is solidified 
similarly. 

[0044] Next, the assembly of this stepping motor 32 is explained. 
First, the resin bearing 36, the metal bearing 37, a guide 
shaft, and Lack are beforehand attached to the frame 41. On the 
other hand, to the stator part 3, the rotor 31, the tie-down 
plate 40, the spring 38, and the stopper 3 9 are incorporated 
beforehand, and are attached. And the both are made to unify. 
This unification is performed by making the projecting end of 
that rotor shaft 34 insert in the metal bearing 37, and making 
that tie-down plate 40 fit into that metal bearing 37. Adhesion 
or welding performs immobilization on the frame 41 of the tie- 
down plate 40. 

[0045] According to this 2nd embodiment, the binder 14 is 
transmitted in the rotor shaft 34, since the slots 34b and 34c 
of the shape of ** used as the ring are covered, immobilization 
with the rotor magnet 33 and the rotor shaft 34 is strengthened, 
the rotor magnet 33 is idle, and the omission of the ** rotor 



shaft 34 is prevented. Here, the binder 14 with which the **- 
like slots 34b and 34c are covered constitutes a fixing means. 
[0046] in addition -- in the range which is not limited to this 
and does not deviate from the gist of this invention although 
each above-mentioned embodiment is an example of the suitable 
embodiment of this invention -- various -- modification -- it 
is feasible. For example, immobilization with the rotor magnet 
33 and the rotor shaft 34 is used as 34 d of slots of the shape 
of ** of a meshes-of -a-net form provided in the rotor shaft 34 
as shown in drawing 9 , or as shown in drawing 10 , it is good 
also as the **-like slot 34e to make the slot of the leading 
screw of the leading-screw part 35 continue as it is. And as a 
fixing method of the rotor magnet 33 in the dimorphism voice 
shown in drawing 9 and drawing 10 , and the rotor shaft 34, it 
is good like a 1st embodiment also as any of form which use 
insertion form or use the binder 14 like a 2nd embodiment. 
[0047] These rotors 1 and 31 are applicable to a stepping motor 
without a leading screw, and they are applicable to other 
motors, such as not a stepping motor but AC small synchronous 
motor. The stepping motors 2 and 32 can be used also for the 
thing of other uses, such as not the object for videos but an 
object for the head drive of a floppy disk drive, and an object 
for the pickup drive of CD-ROM. 

[0048]As the **-like slots 4b, 4c, 34b, 34c, 34d, and 34e, It 
may be made to form the **-like slot over the part, i.e., for 
example, the semicircle grade, of the rotor shafts 4 and 34 
instead of the perimeter, i.e., 360 degrees, besides 
considering it as the ring shape over the perimeter of the 
rotor shafts 4 and 34, or making it spiral shape. When a spacer 
is put in between the rotor shafts 4 and 34 and the rotor 
magnets 12 and 33 and it fixes to it, it is preferred to form 
the slot of the rotor shafts 4 and 34 and the shape of same ** 
as the spacer. When forming the rotor magnets 12 and 33, a **- 
like slot is simultaneously formed in the inner surface of the 
central hole, and the rotor-shaft 4 and 34 side may be made 
into a flat cylindrical surface, or it may be made to provide a 
**-like slot. As a slot, it is good as a crepe-like thing 



besides a **-like slot. 
[0049] 

[Effect of the Invention] As explained above, in the rotor for 
size motors given in claims 1, 2, 3, and 4. Since slots, such 
as a **-like slot, are formed in a rotor shaft, bridgings and 
rotor magnets part, such as a binder used as a fixing means, 
are put into the slot and the rotor magnet and the rotor shaft 
are unified, the danger that a rotor magnet will be idle or a 
rotor shaft will fall out decreases substantially. And since it 
can form easily by slots', such as a **-like slot's, applying a 
cutting tool to a rotor shaft, and rotating the rotor shaft 
etc., cost and productive efficiency do not fall so much 
compared with the former, either. 

[0050] In addition, in the invention according to claim 5, since 
the slot of the shape of ** for reverse is formed, the omission 
of a rotor shaft is prevented further. In the invention 
according to claim 6, since the slot on the leading screw is 
used as a **-like slot, **-like groove formation can carry out 
very simply and efficiently. 

[0051] In the invention according to claim 7, since the crevice 
established in the axial edge face of the rotor magnet was 
countered, a part of **-like slot is arranged and the bridging 
was put into this slot and crevice, fixing strength becomes 
high, it is idle and ****** is prevented further. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the fixing 
structure of the suitable rotor magnet and rotor shaft for the 
rotor for stepping motors especially about the rotor for small 
electric motors. 



PRIOR ART 



[Description of the Prior Art] As conventionally shown in 
drawing 11 , the stepping motor 50 with which the leading- screw 

part 52 was formed in the rotor shaft 51 has structure 
supported by the two thrust blocks 53 and 54 in the both ends 
of the rotor shaft 51, respectively. And the thrust-block 54 
side has further composition which supports a radial direction 
by the metal bearing 55. The rotor magnet 57 has adhered to the 
rotor shaft 51 so that it may counter with the stator part 56 
and few crevices. This bearing 54 comprised the flat spring 58 
and the ball 59, and has responded to thrust loading of the 
rotor shaft 51 movable by the spring pressure of this flat 
spring 58. On the other hand, the stator part 56 side is being 
fixed to the frame 60 by fixing the stator part 56 to the tie- 
down plate 61, and fixing this tie-down plate 61 to the frame 
60 with a screw thread. In the case of this immobilization, it 
is used for positioning of the metal bearing 55 . 
[0003] And in order to fix the rotor shaft 51 and the rotor 
magnet 57, it is carrying out by pressing the rotor shaft 51 of 
straight shape fit into the rotor magnet 57. by this press fit, 
the rotor magnet 57 receives the rotor shaft 51 -- a hand of 
cut -- a position gap that is, the rotor shaft 51 is kept 
from falling out to a thrust direction so that it may not be 
idle 



EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, in the rotor for 
size motors given in claims 1, 2, 3, and 4. Since slots, such 
as a **-like slot, are formed in a rotor shaft, bridgings and 
rotor magnets part, such as a binder used as a fixing means, 
are put into the slot and the rotor magnet and the rotor shaft 
are imified, the danger that a rotor magnet will be idle or a 
rotor shaft will fall out decreases substantially. And since it 
can form easily by slots', such as a **-like slot's, applying a 
cutting tool to a rotor shaft, and rotating the rotor shaft 
etc., cost and productive efficiency do not fall so much 
compared with the former, either. 



[0050] In addition, in the invention according to claim 5, since 
the slot of the shape of ** for reverse is formed, the omission 
of a rotor shaft is prevented further. In the invention 
according to claim 6, since the slot on the leading screw is 
used as a **-like slot, **-like groove formation can carry out 
very simply and efficiently. 

[0051] In the invention according to claim 7, since the crevice 
established in the axial edge face of the rotor magnet was 
countered, a part of **-like slot is arranged and the bridging 
was put into this slot and crevice, fixing strength becomes 
high, it is idle and ****** is prevented further. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, when it 
presses fit strongly noting that I will raise the intensity to 
rotation since the rotor in the stepping motor 50 of the 
structure shown in such drawing 11 p resses the rotor shaft 51 
fit in the rotor magnet 57 and is fixing to it, there is a 
possibility that the rotor magnet 57 may break. In particular, 
the danger becomes high when the rotor magnet 57 is thin. On 
the other hand, if light pressure ON is used, the intensity to 
rotation will be lost and the rotor magnet 57 will be idle to 
the rotor shaft 51. Thus, adjustment of the press fit intensity 
is very difficult. 

[0005] a crack of such a rotor magnet 57 -- being idle (position 
gap) not only the case where the rotor magnet 57 is thin but 
when using the rotor magnet 57 with small radial crushing 
strength, there is a possibility that it may be generated 
similarly. 

[0006] In order to perform press fit immobilization, it is 
necessary to raise the accuracy of the inner diameter dimension 
of the rotor magnet 57, or the outside diameter size of the 
rotor shaft 51. For this reason, time and cost started 
processing of the rotor magnet 57 and the rotor shaft 51, and 
aggravation of productive efficiency and a cost rise are caused. 



And to use the thin rotor magnet 57 and the rotor magnet 57 
with small radial crushing strength as mentioned above, it is 
necessary to raise accuracy further and to make predetermined 
fixing strength hold. As a result, it is also a cause which 
obstructs the miniaturization of a motor, highly-ef f icient- 
izing, low cost-ization, etc. 

[0007] An object of this invention is to provide the rotor for 
the size motors between a rotor shaft and a rotor magnet which 
were idle and prevented ****** certainly with easy composition. 



MEANS 



[Means for Solving the Problem] In order to attain this purpose, 
in a rotor for the size motors according to claim 1, it has a 
rotor magnet and a rotor shaft, and a slot which has a 
preventing function keep receiving a rotor magnet is formed in 
a rotor shaft, and a rotor shaft and a rotor magnet are fixed 
to it via a fixing means included in the slot, 

[0009] In a rotor for the size motors according to claim 2, it 
has a rotor magnet and a rotor shaft, and a slot of at least 
one shape of ** which has a preventing function keep receiving 
a rotor magnet is formed in a rotor shaft, and a rotor shaft 
and a rotor magnet are fixed to it via a bridging put into the 
slot. 

[0010] In a rotor for the size motors according to claim 3. Have 
a rotor magnet and a rotor shaft, and form a slot of at least 
one shape of ** which has a preventing function in a rotor 
shaft keep receiving a rotor magnet, some rotor magnets are 
made to fit into the slot, and a rotor shaft and a rotor magnet 
are fixed. 

[0011] In the invention according to claim 4, a **-like slot is 
made into ring shape with which both ends were connected in a 
rotor for the size motors according to claim 2 or 3 . In 
addition, in the invention according to claim 5, in a rotor for 
the size motors according to claim 2 or 3, a **-like slot is 
used as a slot which consists of two or more sections, to a 
slot of the shape of other **, it is for reverse and at least 



one of slots of the shape of ** of this plurality forms in 
piles with a slot of the shape of other **. 

[0012] In a rotor for the size motors according to claim 2 or 3 
by the invention according to claim 6, Form a leading- screw 
part which engages and moves member turning to a rotor shaft, 
this leading- screw part is made to extend to a contact part 
with a rotor magnet, and a slot of this leading screw is used 
as a **-like slot. In the invention according to claim 7, in a 
rotor for the size motors according to claim 2 or 3 , a part of 
**-like slot is faced and formed in a crevice established in an 
axial edge face of a rotor magnet, and a bridging is put into 
this slot and crevice. 

[0013] A rotor for size motors of this invention forms a slot 
with an omission preventing function, and is fixing a rotor 
shaft and a rotor magnet via a fixing means included in the 
slot. And a bridging which put a rotor shaft which there is a 
**-like slot as an example of this slot, for example, formed a 
slot of the shape of at least one **, and a rotor magnet into a 
**-like slot is passed, or some rotor magnets are made to fit 
into a **-like slot, and it is fixing to it. For this reason, a 
rotor magnet is idle, some bridgings and rotor magnets which 
were put into a **-like slot serve as resistance of omission 
prevention of a ** rotor shaft, it is idle and ****** does not 
arise. By formation of a slot, a contact surface of a bridging, 
a rotor magnet, and a rotor shaft becomes large, and the fixing 
strength itself becomes large. As a slot, it may be made the 
shape of crepe other than what was formed in a **-like slot. 

[0014] If a **-like slot is made into ring shape with which both 
ends were connected, to the direction of an omission of a rotor 
shaft, resistance will become strong and will become desirable. 
If at least one of slots of the shape of two or more ** is made 
into a thing for reverse with other slots, it will become 
desirable when a resistance force to both operations of ****** 
and an omission prevents increase and both phenomena. In 
addition, if a slot of a leading-screw part established in a 
rotor shaft is extended as it is and it is considered as a **- 
like slot, **-like groove formation can carry out 



simultaneously with groove formation of a leading- screw part. 
If a crevice is established in an axial edge face of a rotor 
magnet, the crevice is faced and a part of **-like slot is 
formed, it will become possible to put a bridging into both 
portions of a crevice and a slot simultaneously. 
[0015] 

[Embodiment of the Invention] Hereafter, an embodiment of the 
invention is described based on drawing 10 from drawing 1 . A 
1st embodiment is first described based on drawing 7 from 
drawing 1 . 

[0016] The rotor 1 of a 1st embodiment is used for the stepping 
motor 2. And this stepping motor 2 is an object for the drive 
of the lens of a video camera, and has the rotor shaft 4 
projected from the stator part 3. And the leading-screw part 5 
is formed, and the engagement hole 4a of conical shape was 
formed in both ends, and the steel ball 6 is in contact with 
the projection side of this rotor shaft 4, respectively. The 
projection side tip part of the rotor shaft 4 is supported by 
the bearing 7 which the steel ball 6 intrudes, and the stator 
side other end is supported by the bearing body 8. Here, in 
addition to the thrust direction, the bearing 7 of the 
protrusion tip part of the rotor shaft 4 is a bearing which 
also supports a radial direction. 

[0017] The bearing 7 and the stator part 3 are attached to the 
frame 9, and the guide shaft 10 is being further fixed to this 
frame 9 . And the rack 11 holding the lens for video cameras is 
slidably attached to this guide shaft 10 . 

[0018] The rotor 1 comprises the rotor shaft 4 and the rotor 
magnet 12 which adheres to the rotor shaft 4 . This rotor magnet 
12 is a rare earth permanent magnet of NEOJI, iron, and a boron 
system, and serves as plastic magnet formed of injection. And 
it is considered as the shape which made it become depressed 
except the portion which counters the pole gear of the stator 
part 3 in the shape of the rotor magnet 12, and inertia is made 
small. The crevice 13 is established in the shaft-orientations 
both ends of this rotor magnet 12, and the rotor shaft 4 and 
the rotor magnet 12 are put into the binder 14 used as the 



bridging for adhering in that crevice 13 . 

[0019] On the other hand, the portion which constitutes the 
rotor 1 of the rotor shaft 4 is provided so that it may become 
the slot 4b of the shape of ** used as two rings, and 4c fang 
furrow part. And the slot 4b is established in the bearing body 
8 side a little from the center of the rotor magnet 12, and the 
slot 4c is faced and established in the crevice 13 by the side 
of the bearing 7. Here, the diameter of the rotor shaft 4 is 2 
mm, and, on the other hand, the depth of each slots 4b and 4c 
is 0.3 mm. And when the diameter of the rotor shaft 4 is about 
2 mm, it is preferred to use 5% - about 2 0% of the diameters of 
the rotor shaft 4, i.e., 0.1 mm - 0.4 mm, as the depth. 
[0020] The 1st stator 15 in which the stator part 3 serves as a 
case, and the 2nd stator 16 that has the pole gear 15a of this 
1st stator 15, and a pole gear which becomes intricate by turns. 
This 2nd stator 16 and the 3rd stator 17 fixed back to back. 
The 4th stator 18 it has a pole gear of this 3rd stator 17, and 
a pole gear which becomes intricate by turns, and serves as a 
case. The coil bobbin 19 of doughnut shape inserted between the 
1st stator 15 and the 2nd stator 16, It comprises the coil 
bobbin 21 of doughnut shape inserted between the coil 20 wound 
around this coil bobbin 19, and the 3rd stator 17 and the 4th 
stator 18, and the coil 22 wound around this coil bobbin 21. 
This composition is the same as that of the stator part of a 
publicly known stepping motor conventionally. 

[0021] It is formed in the center portion of this stator part 3 
so that the terminal area 24 which has the terminal 23 
connected to the coils 20 and 22 may project in a way outside 
the 1st stator 15 and the 4th stator 18 . The frame 9 side of 
the 1st stator 15 is made plate- like, and it adheres to the 
frame 9 by welding, and the insertion hole 15b which the rotor 
shaft 4 inserts in is formed in the center. Here, as for the 
crevice between the periphery of this inserted-in rotor shaft 4, 
and the inner skin of the insertion hole 15b, it is preferred 
to use beyond the concentricity error of the bearing body 8 and 
the rotor shaft 4. The inside diameter of the insertion hole 
15b is constituted so that it may become below an outer 



diameter of the rotor magnet 12 . 

[0022] The leading-screw part 5 formed in the rotor shaft 4 is 
the same as that of a publicly known leading screw 
conventionally, and it has a function which rotation of the 
rotor shaft 4 is made to move to shaft orientations with the 
rack 11 used as the delivery object which engages with this 
leading-screw part 5. The move direction of the rack 11 is 
controlled by changing the hand of cut of the rotor shaft 4. 

[0023] The bearing 7 is used as resin bearing and has the ****** 
part 7a which contacts the periphery at the frame 9, And the 
crevice 7b which became two steps is formed in the center of 
the bearing 7, the steel ball 6 fits into the inside side 
crevice of a byway, and the rotor shaft 4 is ****(ing) to the 
outer side crevice of a major diameter. Thereby, support of the 
2 -way of a thrust direction and a radial direction is possible 
for this bearing 7 . 

[0024] The bearing body 8 engages with the resin bearing 25 made 
of resin, the side plate 26 which holds the resin bearing 25 
enabling free movement to shaft orientations, and this side 
plate 26, and it comprises the thrust -loading spring 27 which 
presses the regions of back of the resin bearing 25. 

[0025] And the projection 25b to which the ball receptacle 
crevice 2 5a which holds the steel ball 6 to the resin bearing 
25 engages with the guide rail 2 6b further formed in the one 
center at the inner surface of the fitting hole 2 6a of the side 
plate 26 is formed in the three periphery, respectively. 

[0026] The fitting hole 26a where the side plate 26 carries out 
fitting maintenance of the resin bearing 25 by light pressure 
ON or ****, The one end 27a of the thrust -loading spring 27 
serves as a circular board which has the two suspending 
portions 26c with the lock projection 26e by which an insertion 
stop is carried out, and the concave suspending portion 26d by 
which the other end 27b of the thrust -loading spring 2 7 is 
stopped. And the inside diameter of the fitting hole 26a is 
made larger than the outer diameter of the rotor magnet 12, and 
it enables it to incorporate the rotor shaft 4 which adhered in 
the rotor 1 12, i.e., a rotor magnet, after immobilization of 



the side plate 26. Immobilization in the stator part 3 of the 
side plate 26 is performed by welding. 

[0027] The thrust -loading spring 27 is formed using the metal 
plate of one sheet. The one end 2 7a inserted in the suspending 
portion 26c, the other end 27b stopped by the concave 
suspending portion 26d, and the three spring parts 27c which 
bent the remainder which was cut in the shape of a U character, 
and was lacked to the resin bearing 25 side are formed in this 
thrust -loading spring 27. [ one ] And the spring part 27c 
contacts behind the resin bearing 25, and is pressing the rotor 
shaft 4 via this resin bearing 25 and the steel ball 6. 

[0028] The frame 9 is provided with the following. 
The bearing attaching part 9a which is formed in the shape of 
KO and holds the bearing 7 . 

The rest 9b for attaching this stepping motor 2 to the holding 
part of a video camera. 

The stator fitting part 9c for adhering the stator 3 . 

And 9 d of insertion holes are established in the stator 

fitting part 9c so that crevice sufficient between the rotor 

shafts 4 may be formed. And the leading- screw part 5 is formed 
to 9 d of this insertion hole, and the portion which counters. 
[0029] One end is fixed to the bearing attaching part 9a of the 
frame 9, and the other end is being fixed to the stator fitting 
part 9c, respectively so that it may become parallel [ the 
guide shaft 10 ] to the rotor shaft 4. And the rack 11 is 
slidably attached to this guide shaft 10. This rack 11 is that 
tip part 11a, the lens for video cameras (graphic display 
abbreviation) is held, and the other end lib is engaging with 
the leading- screw part 5. 

[0030] If the stepping motor 2 is constituted as mentioned above, 
even if there is thrust backlash at the time of the assembly of 
the stepping motor 2, the thrust backlash is absorbed when 
spring energization of the resin bearing 25 is carried out by 
the thrust -loading spring 27 in a thrust direction. Since the 
resin bearing 25 is guided to the side plate 26 at this time, 
it does not move to a radial direction. 

[0031] Here, the assembly of the rotor 1 is performed as follows. 



First, the rotor magnet 12 is fixed to the rotor shaft 4 by 
injection in the form which inserts the rotor shaft 4. Then, 

the binder 14 which consists of ultraviolet curing type 
anaerobic adhesive is inserted in the crevice 13 by the side of 
the bearing body 8 of the rotor magnet 12, and ultraviolet rays 
and temperature are applied and it is made to solidify. Then, 
the binder 14 of the same kind is inserted in the crevice 13 by 
the side of the bearing 7 of the rotor magnet 12, and it is 
made to solidify similarly. Under the present circumstances, 
the binder 14 enters also in the slot 4c besides this crevice 
13, and is solidified in one. Some rotor magnets 12 which enter 
in the slot 4b constitute a fixing means. 

[0032] Next, the assembly of the stepping motor 2 is performed. 
First, the stator part 3 and the bearing 7 are fixed to the 
guide shaft 10 and the frame 9 in which the rack 11 was formed. 
Then, the steel ball 6 is put into the crevice 7b of the 
bearing 7. And the engagement hole 4a at the tip is dashed for 
the rotor shaft 4 which has the rotor 1 against the steel ball 
6 in the bearing 7 through the fitting hole 26a of the side 
plate 26, the central hole of the stator part 3, 15 d of 
insertion holes of the 1st stator, and 9 d of insertion holes 
of the frame 9. And the steel ball 6 is put into the engagement 
hole 4a by the side of the stator part 3 of the rotor shaft 4, 
and the resin bearing 25 is made to intrude the fitting hole 
26a of the side plate 26 further, so that the steel ball 6 may 
enter in the crevice 25a. Finally, the thrust- loading spring 27 
is attached to the side plate 26, and it attaches so that the 
spring part 27c may press the rotor shaft 4 via the resin 
bearing 25. 

[0033] The operation of the stepping motor 1 constituted in this 
way is as follows. That is, if current flows into the coils 20 
and 22 of the stator part 3, by the magnetic mutual action 
between the stator part 3 and the rotor magnet 12, the rotor 1 
will rotate and, as a result, the rotor shaft 4 will rotate. 
Then, the leading-screw part 5 rotates and the rack 11 is moved 
to shaft orientations . 

[0034] Although the Katha Katha sound occurred or rotation loss 



had arisen by the metal bearing 55 between two thrust blocks in 
the conventional stepping motor 50 of drawing 11 at the time of 

such movement of the rack 11, In this stepping motor 2, since 
there is no such metal bearing and the crevice is moreover 
established between the periphery of the rotor shaft 4, and the 
inner skin of the frame 9, the rotor shaft 4 is not equivalent 
to the frame 9 or the 1st stator 15. For this reason, it is not 
generated and, moreover, any sliding loss other than the 
bearing 7 and the portion of the bearing body 8 does not 
produce generating of the Katha Katha sound. 

[0035] In this embodiment, since there are the **-like slots 4b 
and 4c, it becomes difficult to shirk the rotor magnet 12 to 
the rotor shaft 4, and, moreover, the rotor shaft 4 does not 
fall out. Since the slot 4c is countered and established in the 
crevice 13 and it is put into the adhesives 14 in the slot 4c 
and crevice 13, it becomes what has high adhesive strength. 
[0036] In this embodiment, since the inside diameter of the 
fitting hole 26a of the side plate 26 is made larger than the 
outer diameter of the rotor magnet 12, after attaching the side 
plate 26 to the stator part 3, the rotor 1 which has the rotor 
shaft 4 can be attached. In this embodiment, since 9 d of 
insertion holes of the frame 9 are enlarged in addition to 
there being no metal bearing 5 5 of the conventional center, the 
long leading- screw part 5 can be taken in the direction of the 
rotor 1. For example, as shown in drawing 1 , a slot spiral to 
the place of 9 d of insertion holes can be formed. For this 
reason, the center portion of the leading- screw part 5 used as 
the most stable pitch can be used for the feeding operation of 
the rack 11. Since the thrust -loading spring 27 is formed from 
the metal of one sheet and the spring part 27c etc. are formed 
in the metal plate, part mark do not increase but, moreover, an 
assembly becomes easy, 

[0037] Next, a 2nd embodiment is described based on drawing 8 . 
This rotor 31 is also used for the stepping motor 32, and this 
stepping motor 32 as well as a 1st embodiment has become a 
thing for the lens drive of a video camera. The 1st embodiment 
and the member are used with being shown with the same numerals 



in explanation of this embodiment. 

[0038] The rotor 31 by which this stepping motor 32 is 
constituted from the rotor magnet 33 and the rotor shaft 34, 
The leading- screw part 35 formed in the projection side, and 
the resin bearing 3 6 which receives the projection side tip of 
the rotor shaft 34, The metal bearing 3 7 which supports the 
center section of the rotor shaft 4, and the spring 38 which is 
fixed to the end of the stator part 3 and contacts the end of 
the rotor shaft 4, The stopper 39 which regulates a motion of 
the spring 38, and the tie-down plate 40 which fixes the stator 
part 3, It slides on the frame 41 to which the tie-down plate 
40 which fixed the stator 3 adheres, the guide shaft (graphic 
display abbreviation) fixed to the frame 41, and its guide 
shaft, and the part mainly comprises a rack for lens 
maintenance (graphic display abbreviation) which engages with 
the leading-screw part 35. Let the tip by the side of the 
spring 38 of the rotor shaft 34 be the semicircle ball-like end 
34a. 

[0039] The rotor magnet 33 of the rotor 31 serves as plastic 
magnet which the whole serves as a rare earth permanent magnet 
of NEOJI, iron, and a boron system made into cylindrical shape, 
and was formed of injection. And the crevice 42 is formed in 
the shaft-orientations both ends of this rotor magnet 33, and 
the rotor shaft 34 and the rotor magnet 3 3 are put into the 
binder 14 used as the bridging for adhering in that crevice 42 . 

[0040] On the other hand, it is provided in the rotor shaft 34 
which constitutes the rotor 31 as the slot 34b of the shape of 
** used as the ring, and a 34c fang furrow part. The depth of 
the slots 34b and 34c shall be 0.3 mm, and let it be about 15% 
of depth to the diameter (2 mm) of the rotor shaft 34. As for 
this depth, it is preferred to consider it as 5% - 20% of range 
like a 1st embodiment. 

[0041] The leading screw of the leading-screw part 35 and the 
stator part 3 are the same as that of a 1st embodiment both 
conventionally like a publicly known thing. Unlike a 1st 
embodiment, the leading screw of the leading- screw part 3 5 is 
formed only to this side of the bearing 37. Fitting maintenance 



of the resin bearing 3 6 is carried out at one bending end 41a 
of the frame 41, and fitting maintenance of the metal bearing 
37 is carried out at the bending end 41b of another side of the 
frame 41. 

[0042] The spring 38 starts the spring part from the metal plate 
of one sheet, and is slightly bent and formed in the inner 
direction. And the spring part contacts the end 34a of the 
rotor shaft 34, and is pressing the rotor shaft 34 to the other 
side. The stopper 3 9 holds the spring 3 8 and he has adhered to 
the stator part 3 by welding in itself. And the move inhibition 
function at the time of the rotor shaft 34 having moved to the 
spring part side is achieved. The tie-down plate 40 fixes the 
stator part 3, and it is fixed to the bending end 41b of the 
frame 41. And a part of metal bearing 37 has fitted into the 
fitting hole of the center. 

[0043] Here, the assembly of the rotor 31 is performed as 
follows. First, the rotor shaft 34 is inserted in the central 
hole of the rotor magnet 33. At this time, about 10-100 
micrometers of outer diameters of the rotor shaft 34 are made 
small compared with the inside diameter of the central hole of 
the rotor magnet 33, and it changes both into the **** state 
instead of press fit. Then, the binder 14 which consists of 
ultraviolet curing type anaerobic adhesive is put into one 
crevice 42 of the rotor magnet 33, and ultraviolet rays and 
temperature are applied and it is made to solidify. When 
putting this binder 14 into the crevice 42, some binders 14 
will be transmitted in the rotor shaft 34, and the slots 34b 
and 34c will be covered with it. And although the binder 14 is 
further put into the crevice 42 of another side of the rotor 
magnet 33 in a similar manner, also at this time, some binders 
14 will be transmitted in the rotor shaft 34, and the slots 34b 
and 34c will be covered. Then, the binder 14 is solidified 
similarly, 

[0044] Next, the assembly of this stepping motor 32 is explained 
First, the resin bearing 36, the metal bearing 37, the guide 
shaft, and the rack are beforehand attached to the frame 41. On 
the other hand, to the stator part 3, the rotor 31, the tie- 



down plate 40, the spring 38, and the stopper 3 9 are 
incorporated beforehand, and are attached. And the both are 

made to unify. This unification is performed by making the 
projecting end of that rotor shaft 34 insert in the metal 
bearing 37, and making that tie-down plate 40 fit into that 
metal bearing 37. Adhesion or welding performs immobilization 
on the frame 41 of the tie-down plate 40. 

[0045] According to this 2nd embodiment, the binder 14 is 
transmitted in the rotor shaft 34, since the slots 34b and 34c 
of the shape of ** used as the ring are covered, immobilization 
with the rotor magnet 33 and the rotor shaft 34 is strengthened, 
the rotor magnet 33 is idle, and the omission of the ** rotor 
shaft 34 is prevented. Here, the binder 14 with which the **- 
like slots 34b and 34c are covered constitutes a fixing means. 

[0046] in addition -- in the range which is not limited to this 
and does not deviate from the gist of this invention although 
each above-mentioned embodiment is an example of the suitable 
embodiment of this invention -- various -- modification -- it 
is feasible. For example, immobilization with the rotor magnet 
33 and the rotor shaft 34 is used as 34 d of slots of the shape 
of ** of a meshes-of -a-net form provided in the rotor shaft 34 
as shown in drawing 9 , or as shown in drawing 10 , it is good 
also as the **-like slot 34e to make the slot of the leading 
screw of the leading- screw part 3 5 continue as it is. And as a 
fixing method of the rotor magnet 3 3 in the dimorphism voice 
shown in drawing 9 and drawing 10 , and the rotor shaft 34, it 
is good like a 1st embodiment also as any of form which use 
insertion form or use the binder 14 like a 2nd embodiment . 

[0047] These rotors 1 and 31 are applicable to a stepping motor 
without a leading screw, and they are applicable to other 
motors, such as not a stepping motor but AC small synchronous 
motor. The stepping motors 2 and 32 can be used also for the 
thing of other uses, such as not the object for videos but an 
object for the head drive of a floppy disk drive, and an object 
for the pickup drive of CD-ROM. 

[0048]As the **-like slots 4b, 4c, 34b, 34c, 34d, and 34e, It 
may be made to form the **-like slot over the part, i.e., for 



example, the semicircle grade, of the rotor shafts 4 and 34 
instead of the perimeter, i.e., 360 degrees, besides 
considering it as the ring shape over the perimeter of the 
rotor shafts 4 and 34, or making it spiral shape. When a spacer 
is put in between the rotor shafts 4 and 34 and the rotor 
magnets 12 and 3 3 and it fixes to it, it is preferred to form 
the slot of the rotor shafts 4 and 3 4 and the shape of same ** 
as the spacer. When forming the rotor magnets 12 and 33, a **- 
like slot is simultaneously formed in the inner surface of the 
central hole, and the rotor- shaft 4 and 34 side may be made 
into a flat cylindrical surface, or it may be made to provide a 
**-like slot. As a slot, it is good as a crepe-like thing 
besides a **-like slot. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an important section sectional view of a 1st 
embodiment of this invention. 

[Drawing 2] It is a left side view of drawing 1 . 
[Drawing 3] It is a right side view of drawing 1 . 
[Drawing 4] It is a figure showing the side plate of drawing 1 , 
and the important section near a thrust -loading spring, and is 
the figure seen from the arrow IV direction of drawing 3 . 
[Drawing 5] It is a figure showing the side plate of drawing 1 , 
and the important section near a thrust -loading spring, and is 
the figure seen from the direction of arrow V of drawing 3 . 
[Drawing 6] It is a top view in the state where resin bearing 
was made to fit into the side plate of drawing 1 . 
[Drawing 7] It is a top view of the thrust -loading spring of 
drawing 1 . 

[Drawing 8] It is an important section sectional view of a 2nd 
embodiment of this invention. 

[Drawing 9] It is a sectional view showing the 1st modification 
of the rotor of this invention. 

[Drawing 10] It is a sectional view showing the 2nd modification 
of the rotor of this invention. 



[Drawing 11] It is a figure showing the conventional stepping 
motor and its rotor. 

[Description of Notations] 

1 Rotor 

2 Stepping motor 

3 Stator part 

4 Rotor shaft 

4b and 4c **-like slot 

5 Leading-screw part 

7 Bearing 

8 Bearing body 

9 Frame 

10 Guide shaft 

11 Rack 

12 Rotor magnet 

14 Binder (bridging) 
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[Drawing 5] 




[Drawing 6] 
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CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the 
regulation of 2 of Article 17 of Patent Law 

[Section classification] The 4th classification of the part VII 
gate 

[Publication date] June 8, Heisei 13 (2001.6.8) 

[Publication No.] JP, 9-219946, A 

[Date of Publication] August 19, Heisei 9 (1997.8.19) 
[Annual volume number] Publication of patent applications 9- 
2200 

[Application number] Japanese Patent Application No. 8-48101 
[The 7th edition of International Patent Classification] 
H02K 1/28 
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H02K 1/28 A 



1/27 501 B 
37/14 535 M 



37/24 L 



[Written amendment] 

[Filing date] June 3, Heisei 11 (1999.6.3) 

[Amendment 1 ] 

[Document to be Amended] Specification 
[Item(s) to be Amended] 0038 
[Method of Amendment ] Change 
[Proposed Amendment] 

[0038] The rotor 31 by which this stepping motor 32 is 
constituted from the rotor magnet 33 and the rotor shaft 34, 
The leading- screw part 35 formed in the projection side, and 
the resin bearing 36 which receives the projection side tip of 
the rotor shaft 34, The metal bearing 3 7 which supports the 
center section of the rotor shaft 34 , and the spring 38 which 
is fixed to the end of the stator part 3 and contacts the end 
of the rotor shaft 34 , The stopper 3 9 which regulates a motion 
of the spring 38, and the tie-down plate 40 which fixes the 
stator part 3, It slides on the frame 41 to which the tie-down 
plate 40 which fixed the stator 3 adheres, the guide shaft 

(graphic display abbreviation) fixed to the frame 41, and its 
guide shaft, and the part mainly comprises a rack for lens 
maintenance (graphic display abbreviation) which engages with 
the leading-screw part 35. Let the tip by the side of the 
spring 38 of the rotor shaft 34 be the semicircle ball-like end 
34a. 



(19)B*Hi!ffFrt' (JP) 



(12> i& IS !|t ^ ^ (A) 



#11^9-219946 

mVAmB ¥^9^(1997)8^190 



(SDinta- mim msmm fi 

H0 2K 1/Z8 H0 2K 1/28 A 

1/27 50 1 1/27 5 0 IB 

37/14 53 5 37/14 5 3 5M 

37/24 37/24 L 



M^am ^tm «l«ll«>»7 FD 8 H) 







{71)lHgA 


000002233 












¥JfS8¥(1996)2^9 0 


































(72)«IH« 


mm ^ 








fiiF«flteaifr^Aio2o#« missis, 








mmmmxmn 






(74)feaA 


#m± ms. ^ 



(54) mmomi /J^sl*-3'ffl©^-^' 



(57) mmi 

aii:^f€.*ttroi«4 b, 4C$Jigfi£L, *0),14 b, 4 



113 




1 



±tBP-5'«ilc, ±t2P— Siv^r^-y HzMLmm± 

fee t ^mt■r•5'^s^-^'fflro□-$f , 

isBP-^ifilc. ±l3P-5'Ty:r-;» hlcML&ltl»± 
lcA*ifc@S*t^it-Lr. ±tBP— S'i4i:±tBP— S!T 

P-^>o 

[iS*il3l P— S!Ty;i-s>y htP— Jilfti^^L. 
±I3P— S>l4lc, ±|2P-^!V^f;^•> hlcj5tL&ltl»it 

(z±i3P-5! v'-:^;}-.-^ ha)-g|i^«^$-tJrr. ±iap- 

f-S/Mi^— SfflCP-^io 

[ii3t«4] mmm<Dmmm<-otj:i}<-otz <) >^ 

i: L fc C i St#a i: -r 2 * fr IS 3 t2iE(7)/jNS 
^— ^iffleop— 

fc c i: StteJif ^it«« 2 ^fcis; 3 iBKro/jNa^-^! 
ffla)p-^i„ 

a-Sii$MBP-5!vy;^-y h i:(DS)Sg|i$T-S:g$ 
CCDiJ-h'X->U:x-(»^£mIiB**«0!lltUfcC 

t i^mttm^m 2 * fcii 3 iBicro/M!=E-a' 

P-^^o 

;f-v h(0$4:SilSlSssffilci6(tfciaS|!|cSLTJK)SL. C05 
*IS 2 *fcii 3 IBSro/hS^-'S' ffl<D p-^i „ 

[000 1] 

-^flciiL, i^lc;^T-ve>^f=E-$ffla>p-$ic»® 

[0 0 0 2] 

1 IZU-K;^^7 iji-SPs 2A<}ejt$;h.fcXx-ytf>y 

^— 5i5 0(i. -^-rop— $i|ft5 1 cDi3g5S*20(7)x^:^ 

H$4S5 3, 5 4-^^-*l-?;h.Sif$;h-^^igi:^f-c>TI,\ 
§0 -fLr. X7X hfiS:5 4fiJ(4. >^!;utA 

-5. tcfc. n-^miis ilcli, Xx-$iW5 6i:*3-f!b^ 
'5:KKSt.^-C3«lPl-rSJ:5l=n-f h5 7A< 



^ C roffi/ 5 8 (0/ N'^Er-^S PlSglcS lt±toT L^ 

cro®#te6 iA<7U-A6oictei:-eB^$*i§c:t 

[0003] ^LX, P— 5!f45 1 i:P-^ivy;^^-y h 
5 7 tim^t^lZli. P— SlTy^-'y h5 7(»4^|CX 

Tt^€,„ c©EAlc<fe-Qr. p— h5 7Mp 

(tfcij L4-t^J:9(c. $fcP— S'lAS 1 *<X7X h:fi-|Rl 

[0 0 0 4] 

■5?d:01 1 l::*-rtS3ga)X^-y eV'i^^— j! 5 Olifcit 
SP-$!|*. P— hs 7(cp— $!tt5 1 ^E 

LT!i<EAt-Sts P— Sivy^ts-y h5 7A<ilJ^^TL 
if*lc, P-^i-7-?>-y h5 7A<»L\ii 
■?-rofeBSttA^';S<^i:^» -:^r, gEAI=f€>i:, iHl 

— 5>W5 1 |c5PfLT-r^lfCL*9o zm^^lz^ ^(D 
EA?i^©iiiis*<gtoTit Li^t, i: o T U.S„ 
[0005] ::roj:5''j:p— 5!V'9*^->y h5 7ro|i|;K-\i 

^fc*ltt?l*^E<, ES^)S<0'^$l^P-$I■7^f;^•> h5 

[0 0 0 6] *fc. EAHSS1f5fc«)l::li. p-5it 
h 5 7(Drtg-*^^!!>p-$|S5 1 (OnSvl-SSroiR 

7A;»P-$||I15 1 CDlIPXIc^rBltaX hA<*NANy, 

«fc^(c, »L\p— SiT^f*-:/ h5 7-V>E^»)t(D/h$t> 
P-5'7y:^•> h 5 7 *fi6ffl-r-5«^l*, -BllitS± 

li^^-Ht^.^^oTL^•5, 

[0007] P-^ifttP-^iT^f^^-v hi 

[0008] 

to. ii*«iBaK(0'ha^-^'ffl(z>p-$r'i±. p-^i 
hizMLmm±mmi^-om&mi&t, ^<d 

««lcA«)HJ£*e£ir-LT. u-^-^tu-^^fif. 



2 



[0 0 0 9] m^m2sm<r>im=e-*>moia- 

^iT'li. o— SiTy;)vi/ h<tP-^!tti:^WL. p— S" 
iifLX. P-5>ffli:P-^!vy;f-y hiSaSLTU 

•So 

[0 0 10] il*S3|S«®/Mi^-5'ffl«)P- 
^•Ci*. P— 5'7^/'^--y hiP-^!|4i:$*L, ? 
I4(c, p— Si vy^-^-:/ hlcJ4Lfe(+i6±«tg$»-:">4- 

hro-Sli^R^S-B-r, P-'S'lfiirP— S'T'S^^-;/ h 

[0 0 1 1] ifi«]i4tB«©j^B^rii, iS«ii 

2 3 E«ro'J^S^-5! fflro P-^! ICfcUNT . ^tt 

iS*ii 5 fa*E<7)fiw-c-ii> 2 3 imoiim 
[0 0 12] it««6t5Sro5gifir'i*, 

2Sfctt3tBtt(D/jNS^-'S'fflroP— S-ICfc-L^r^ p- 
-Sii^JKlSL. iSU-h'X^/iJrL-SP^P— Sivy^N-y 

li, iS«« 2 *fci* 3 iB«ro/hS^-^f mo o-^ icfc 

[0 0 13] *«B905/hS^-5fffl©P-5"l*. aitl» 
^^Lr. a-^atP-^iTy^-y ht^H^LTO 
Ks lo<0*t)c(0,^^JKfiELfcP-5'tti:, 

^i:*!,^ *f=> 3fro»«lcJ:-o-C, HS«-\!»P-^'-7 

^^><y hi:p-^'atroaftffi*<ffi<fty, @^5tgg 

[0 0 14] ^!y;a)i8SiSffiA<0!Ei:A<^fc'J>'9" 
ttlc^^ i , P l+:^fl6l(c*t LJgjSA<!S < 4- y 

^i:<it l-3$te(7),lil±is£[fi]#(0=fc«)i:-r.5i:. "f* 
Ittftltroilf^ffl'NOjSgt^AtliU. RS»«l»±f S 



h.h y- Kx^ y :i.-SBa)«*^ro**sgL-t^fet)t© 
mtth\t. ik^ommfSLt^ y - kx^ y n.-B<nmm 

[0 0 1 5] 

A^bill olr»-3#gtB^t^o 'Sfc, ;tl33l::aS 1 <D|IS5 

[0 0 16] m ©StificoJ^S©P— 5" 1 li, Xx-ye 
$1 2ic^ffl$ti.5t.a)T'fc-5<, -^-LT. crox 

■e. x-T— S'i!3A^b?^a^Lf=p— ^!$^4^WLTL^ 

-^-Lts C0P-$"$44(D?5ajfii)lwtt, 1J-KX-? 

yzL-gii5/)<fl^)S$*i,TJ5y, nsttit 

■5. P-^'$ft4ro3ltlif]$feag|!li, «6A<HA 
•r?)fftg7T?5E}t^*i.. Xx-$<<MteiasgBttl4S1*8-r 
S}#**i.ri,>-i.o czt?, p-$«4a)5ga5fess«?ro$ii 
g7tt. X7Xh:^iRiicjpjL. 7yT;u*ifiit$j#1-'5 

[0 0 17] |ftS7tXx-^?g|!3li, 

9lc®y<^itbtLrfcy, C(7):7U-A9lctt$f,l:::^* 
-f K«|1 0A<@S*tl.TL^-5. ^-LT. COAV KI41 
0|::tt, ex?h*;tvfflU>X^ffi#-r«5'yi7 1 1 

ffiasffi=i^yf^|+&*l■cL^«. 
[00 18] p-$ 1 (±. p-^ii4t. -trop-^iiii 

4l=@3g$*l«P-$T<f*-y h 1 2 t-eeifig$*L«, 
Z©P-^I•7^/■*.•y H 2lt, • tt ■ tKp 

>3S(©*±3i«EE-e. -f>i?i:7->aVlcJ:yPfi6Sti 

fcT^^^yi^-o-ciNS. -^-LT, □-^'■7y:^•y^.1 

2rofl^!RS. Xx-5'SI53fl)ffi||(C*HS|f .SSP^JilM-* 

fc. C(»P-^J7^^.-y H 2(0$6:firifi)il^lcli, DflSP 
1 37b<|6ltt>tl.> ^(DIHlgm 3lcP-^'f*4i:P— 517 

4!^)<A*le>^trl^So 

[0 0 1 9] p-5ia4a)p-5i 1 *«jS-r«ss 

iJ-l*. 2O(0y>yt!Etofc*tt©«4b, 4c)!)<,^S8 
ttj:^ii=j\zm-fhi(lX\.^h. -^-LT, 314 b(±. P- 
5iT^f*-y H 2(0(lJ*J:y^TaS#8fl!)l=t61t& 

3i4cit*ss7fflyroiHS?i 3iz®LT^itP.*Lro 

So CC-e. U-9^A<r)m.mt2.mmttSr)XtS^s 
#3|4b. 4c(0gE^?l±0. 3mmi:Lr^,^•?.o 
■€-Lr, P-$$ft4roitg;!)<2mmSS(7)ii^. ^-CDgil 

$<!: LTliP— 5!|64(7)l:gro5%~2 0%. -T^jr^b-^ 
0. 1mm~0. 4mmgiti:-r§a)A<W*LLV 

[0 0 2 0] Xx-^ia53l*. ■^r-x$^tel)mi Xx 

-$15i:, CKOSIXt— ^" 1 SroSSi 5ai5ES: 



3 



mx^— $1 1 ztW.zT.'f-^ 1 6 t(r)fii\znKti^ 
•5h'-:)-'yttro=i'(';u7Kif>i 9i:, ca)=l'r;^7t-^l^v 

1 9|C#|El$tl^a'l';U2 Oi:. Ib3Xt— ? 1 7 
4Xt— ? 1 8i:<ora1lcSA$4i-5 K-:>--VttO:3'f;U 

[00 2 1 ] zroxT-$ai3ro**gi5:hNcii, 
a'f;U2 0, 2 2lcJii^$;K-S4S^^2 3g^-r€,5B^^g|i 

2 4*<l|i xt^— 5 1 5fcd;t):S4Xx— S" 1 sroii-:^ 

troKrai*. $4g<*8i:a-^itt4©|slfSg|!SSlil±i: 
i)„ 

[0022] P-5'fi4lc}^)$$;K-5U-KX^7Ui- 
gpsii, <^*'iifll(»'j-l-*x^'Ja.-i:H4iT'fcy. c 
05 U - KX ^7 5 ic^^-r ■Sffiii y 1* t § 5 -y 

1 1 £p-5(tt4<oiiSlc#L\, 
«IIE*^LTt^«. ftte, □-^"*t4roiiiS*itii*«iy 

§^«c:tlcJ:o-r, ^-^/^/l 1<»^SIl*lRl**HBLT 

[0023] flllS7l*, WiaStStirfcy, ^-OTJI- 

U-A9lcaS-r«l*A^*Sli7 a *:»LTlNSo 
^-LTs $fc«a7«)**l::l±, aSlCJEc-ofciaSS? b 

(Oi1-gSfll)iaSSlrD-$«4*<5i^L-CL^So Clixicd: 
y, c:(0»®7i±. xvx h^ifii*5j:u:7vT;u^iJQro 

[0024] ttsf* 8 it^sisroisiisas 2 5 t , SHI 

nS2 5$IA:&lRllCi»illgSI=^]#1-'l>ffillg2 6£:. C 

(offiffi 2 6 § tftic^aiaa 2 5 ro^as*wE 

•r-5X7X H5m/<*2 7 ^:A^61tfiE$^^*. 

[0 0 2 5] -tut, «si*iiS2 5i=tt, wim&^m 

■r««SltlHSP2 5aA<it"*l::i-3. $t.lcffiyffi2 6<» 
«^TL2 6 aa>Pm\zMWL^*iin^mz Qb\ziSk^ir 

€.??e2 5 bA<^-(»«.®|c3 0, ^•ix^^l^lte.Hrt^ 

i.. 

[ 0 0 2 6 ] 2 6 1*. SfJiliS 2 5 Sgff A 

Sfcl*jS^ICj;y«^«}t-ri.«^?L2 6at, X7X 
2 7 ro-SS2 7 a 2li<0R 
±3^162 6 B{i^0%±UZ Bet, X^X 



2 7WM2 7 b**«±$*l-5D!ltta)€K±SB2 6 d 
:t■r■&R^l^fiti:^^oTt^S. ^-LT. »^?L2 6a<0rt 
g^p— 517 H 2(Di1-S<l:y:*:t< L> ■I|i]tt2 

2 Lf= P-ai a 4 $iia^^a«)« J: 7 Lt 

4- 33, «ltS2 6(»XT— 5«SB3'sroBSI*. !#S(c<ky 

[0 0 2 7] X^X h?ta/U«2 7I±, -ticro^Kffi^ 
ftJfflLTil^filc^nTl^l). crox^X hi^B/<*2 7IC 
tt, 1S±f!2 6c(CjfJi$n^-3S2 7at. EH^OJIS 
±gP2 6 dlCfl^±^*t-5M2 7 bt, U^^IC^y^ 

6^tlf=isg|i ^mmm^ 2 5 tiic^if y *if fc so©/ N'tsSii 

2 7 c<!:mit6.nTl\So ^-LT. /U^ii 2 7 c 
Bllfig;2 5««g|5lcSmLs cro<ltJi$4g2 iH* 
e^^t-LTP— S'f44$ffELri^^o 

[0028] □t^(Cfl^fig$n> $4S7$ 

<*S-r-5$*S«jf«S9ai:. C(DXx-:/e>y^-^!2 
^tff^:i-*^7ro®SSl!i-®iy<'tit-S.fcftro^a!9 b 

t, Xi^— 5" S^B^-rSfctoCDXx— JiffiWaig ci: 
$^L.XLN-I)„ :e-l,T. Xx— JiSSrag c|::tt, □- 
^if44troPBTT?+»/d:P§rBlSffJ)S1-i><k5l^*fafL9 d 
>f)<iSltf.*i.TL^-5„ ^-LT, crotfa?L9 di:*tlfi)-ri) 

[0 0 2 9] ^'-fKlilott. p— ?lft4<!:¥ff 
t^£-5<);9l::-ilBA<7U-A9(D«g<*SS|i9 al::, flb 
!!i)b<XT^— 5!®!ltS|i9 clc-?-^x^nH^$*i.rt\S„ 
LT. CKD^V Kfil Olz^-y? 1 1 A<}gligSlcffiy 
#lt&^^■rl^-5, cro^-v^'l ■e<05fe4iSSS 1 1 a 

*l=1feSSin 1 bA<'j-KX^"Ja.-SS5lc«^L-Cl^ 

[0 0 3 0] ia±(»d:9lcXx-y tf>^^^-5' 2A<fii^ 

x•T•:/e>^f^-^^2<osia^t©lc^5L^rx7 

Xh**^>A<feof=tLrt. ^•(DXvXh*-^"!*. 

ttg:2 5*<x5xh^a/<*2 7ic<tyx^x hr&isiic 

/U^#^$*iSCi:lcJ:yqRi|X$*l,^„ ZOitt. mm 

[003 1] nc-^, o-9^<nm.[t. *roJ:-5i=fT 

^^:^^/ H 2S-i'>iJi^->a>lcJ:yp-$*ili4lc@ 

5- rS. C<0^, P-^iT^f^-y H 2(0*iiStt:8ffl(a) 

Dawi z\zm9^m.\maim9^wmnis^!i>ti.hmmM 

c®^, p-$Nr^^^>-y H 2a)aS7fll<oiHg»i SIC 
lia<0^3|l«l 4*ftAL, llfiltiHb$lJr*. ZOi 

4ii. cwmaii srofifeic, ^4oi^ict 

Ay. -tt:fl<Ilc@1b$*LS, *fc\ a4brtlcASP- 
[0 0 3 2] *IC. Xx^'e>y^-5f2(0*fia:^fT 



4 



-ASIC. Xx-$SS3t$lliS7*@Sf ■5. ■?-<D!fe. 
A 9 rojf SfL 9 d LT «S 7 i#groiR« 6 ic^-rosfeffi 

a 2 5 S-?-<Offl« 6 Atlas 2 5 a P5|CA«. J: 7 iCtlSE 2 

6ro«^fl2 6a|rJtA$-e-.So Saic. 

/<^- 2 7 J« 2 6 IZflS y #lt, -tOJM-^SS 2 7 o A<S 

Biws2 5$^^Lr. p-$fiii4*ffE-r«j:5i=iiia^ 

[0033] croJ:3lcm)$$ni)XT-y f^y^-^ 

3(7)31' JU2 0, 2 2IC*jiSA<j^En^i:, T.t-'^US 
i:P-$vy:^s'V hi 2i:(7)PairoKafflSf^ffllCj:y. 

■r€>i:. g-KX'!? Ui-g|!5A<[51$£L. ^-y^l 1^ 

I4;^i6)i=^i(i$*i,, 

[0 0 3 4] cOTcfc-p'S^-v-? 1 iro^SiroKS. Ell 1 

(7)^*<0XT^-y t°>y^— j! 5 0-^ii. 2oroX^Xh 
ttSraro>^i;Ufig5 5ICj;-:>T. * $ :^ L 

fcy, i5iiiPX)b<ii:TL\fcA<, croxT^-ytfv^f^- 
ift 4 roii-ia t y u-A 9 rortss t (nmizmrn^wnfx 

^,^■i>COr^ □—• $!f44A<7U— A9-isi|g1 Xt— 9 1 5 

•if-r. L*^t^4S7fcd;^>•$4S^*8(Og|!»^:^^1■T•(»}il) 

PX*^±-fi,Ci:tt<i:0. 

[0 0 3 5] *fc, COTSSSOTJiJStrit. *4^ro!i4 
b, 4 cA<fc^fctt. □-• 5!-7y:r^-y hi 2/)<n— SifS 
4lcSttLT-r^ltlc< <^i:y. LA^4,□-5'«4A<lSlt 
TLS^CtA^'StV *t,ic, ^4cA<l!0Sm 3ICJ*|6) 
LXWLiiih. ^(0*4 ct Baas 1 3lcJt3g»J1 4*U 

[0 0 3 6] JSfc, crosiJiEropJSr-i*, M2 6(»« 
^7L2 6aa)i*jg*. D-^I•7<^:^•y n 2a)H@J:y 
:fct< LTt^sro-e, M2 6$XT-5'«iJ3icisa^# 
ltTA^&□-^'ii4S:S•r•5□-^« 1 *ijii^#it«::4: 
*fc, c<oilite©JKl|-^i±, i**©**©^ 

^lyUiSassAtiEcl^roiCttlx.. :7U-A9(DSii7l9 d 

<t9lc. Sa?l9d©Rff*TftSIJStt(03l«JI5fifcf-5ci: 

X>>U:i-S»5(Dtf*SP»^, ^om<■}WiWO 
ktblz&mtizttsfV^?), $&lc. X^XH^S/^ 
*2 7A<-tScro*R*^e>flSfifc$*i,, -tro^Sffiictt/^* 
8P2 7o^A^lSlte.tlTL^■^.<0tf, Wp°p^»*tiiJa-li- 



[0 0 3 7] Jfeic, |i|8lc»•:5t^•t, ^2(0||J6©)KSI 

i&^wr-6. c©p-^i3 1 t,XT-ye:^^f^-5'3 2 
ice6ffl$*i§t,(0-c-fcy. ca)XT--yt°>y^— 513 2 
t,^ 1 (Dmmoi&m t mmiz exJi-* ;>« ^ » u vxig* 

fefcoT. mi«llllS©Mi:l^ai«lc|±ll-©^^-^$ 

[0038] C<OXT-'y t^>^f^— 51 3 2I±, P— 

h 3 3 i D— Si«i3 4 i:A^e.«l)«$*i-5o-5i 3 
It, 3?d3<ilCfl?^$^fci;-h*X^7ga-ai3 5t, 
P— S'l43 4ro3gafflil«^Slt^^JIISg3 6i:. p 

_5i^4rotf3*Si5^3£j#-t«i>^';H4S3 xx- 
^'gP3ro-Jffiic@^$;tx, p— S'lft4ro-si-as-r^ 

/ \**- 3 8 i: , / 3 8 (OiJ ^ ^mUt ^ X h -y / 3 9 

xx— S!ai3$iis-r€.a!#«4ot, xt— 

^HSLfc5;1+S4 0A<@«^m>-7U-A4 1 i:. 
U-A4 1|cEl^$tl«.*V h'la (05t#|IS) ^(D 
ii-i hlfllcJgSiL. ■€-a)-SiiA<iJ-h*X'?iJjL-g|!3 5 

lc^J**^^rL^€>. 'Sfc. P— 5i|ft3 4ro/^•;^i3 8ffilJ05 
$feiiBl4#niSttroiffiSli3 4 a <!:$;^^TI.^■S)o 
[0 0 3 9] P— $ 3 ^(Da—il■7<f^^•■J hS 3tt, ± 

h 3 3 K»|6:^|6]SSICli. [Hia54 2A<ft^)S$n. ^-WEl 
35 4 2I::p— $i|i3 4<tP— ? h3 3<t^B» 

1-i)fcfefl)@^«i:4--5}t^Wi 4A^A^^^,;^^TL^•5, 

[0 0 4 0] p-5!3 1 ^tM-rsa-^'tt3 4 

LTi£ite,nri>i,o ^ffc\ ,=t3 4b, 3 4croas*tt 

0. 3mmt*;^l„ P-$!f43 4(7)11@ (2mm) IZ*f 

^ 1 ©HiSroje® 4:l^lit5%~20%<DaSffl<!:-rSa) 

[0041] y-KX^7'Ji-S|i3 5(»'J-h'X^7iJiL 
-t. XTi^-^SS3li*lc(S*/A^a(04,roi:ll«-Cfe 
y, *fcS1ro3I^S(OJK®i:l^^i:)5:o■CL^*, )5:fc\ 

u - Kx^7 y 3 5(0 y - Kx^' y n-ii, s i 
HJtecojKSltstEy, ttS3 7a)#frsi?L*NjgfiE$*i 
rojSrUo *fc. fflflittsseii, :7b-A4i(D-:& 

a)»f««BS|54 1 alCft^ffijt**!, >$(;KiS3 71*. 

7U-A4 1 «)1fi*(0#r*SSa!4 1 blc«?^«jf *ii-r 
[ 0 0 4 2 ] / 3 8 li-«^(O^JS^RA^ P, ^-tD/ \**gS ^ 

eiyiiiL, *3-f*^i::rt:^icftif-cpm$tirL>s„ -j-l 

r. ■5-<D/\'*SB*'P-5"Sll3 4<04S«S3 4alcaftL, 
P-5'«3 4$fl6*fflOICffELTL^S. *fc, Xh>y/^ 
-391*. /<*3 8^ft^$1-■5i*lc•^•^^i1*l*Xx- 
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|c:7L/-A4 1(D»fftSiS|54 1 blcSS^ixS, -J-U 

[0 0 4 3] CCUli, P-$ 3 1 ©iiaitli. *05J:5 
*-f, n-$Ty*-y h3 3(0tt>Aaicn-$ 
tt3 4$JiA1-*. C(Dt$. P-^i$lll3 4a»t-SI±, 
U—9-=if^'J h3 3©(t'*fl.(OF«3glCj±'<1 0-10 

0 ju mSS/h* < * *ir te y , ffi:&ijEA-ctt!te < iS^ 

!K®i:$*l-ri^§. C<0&. D-^i-7^r:}!..y ^3 3<0- 
:^ffiIag|l4 2 l=3Sli^i^®1bS<0!tMSjt^«IJ*^?.tE5m 

4„ !Sfc\ 4$IH1S|!4 2|ZAH-S[K> Jtg 

« 140-951*. □-• 5!tfi3 4$e+5y3l3 4 b, 3 4 

h3 3<Ofte:^(7)IH!ai4 2IZ[5l?i(C}g^«-1 4$A^-i> 
^ffli:#t}g«^1 4(7)-gPA<P-iS"$i3 4S€^ 
,13 4 6, 3 4 c|C;S*^Cii)Efi.<. COT^, ^ 

[0 0 4 4]J);|C. droXT-'^/fV-y^— ^" 3 2OT*ia 
S§tBJt--5o *-f. :7U-A4 1(C. «}J|tta3 6t^ 
5« ;H4g: 3 7 t Ktt i 7 ^7 i ^ i^-toS! y #l+r 
<= Xx— S!g|i3lcJPfL. u-^3^tmm^ 

9!y#itrfc<o ■?-Lr. i(r>m%^-Wit^it^. - 
<0-t*:'lbl±. ■?-rop-$$4 3 4ro55a3:a^>^>;u*4§3 

7|C}fS$-&. •?-<Da!#tg4 0$-?-a)>^;Hftg3 7IC 
^^$-t±-5CtlCj:yff3. 'Ste. S!M*S 4 0(73:7 u- 
A4 1 'NflJH^ij, Jg^/d:t,NL,l*iSJilc^Q-cff-5o 
[0 0 4 5] crom2rosi]5Sro}is®T?tt. ^®wi 4A< 

0-^i|43 4$j5*5y. iJ>'yt$M:^=K©iS3 4 
b, 3 4 clcjS*-5fcto, □-• Jvy^s.;/ h3 3^:P- 
^^^i34i:OT@S;i<?$1b$t^. P-^^Ty;^•> h3 3(0 
-fi.lt^i!>P-'S'lft3 4(;)feltA<|»it$tl^= CC-C's * 
tt(n,^ 34b. 34clc5g* 1 4 A<BS*S^ 

[0 0 4 6] 4-fc\ ±a<»€-SIJ6ro)Blgii. 
®'SIIJfi(03^!!S<©«!|-pfc-5A<. c*i,|c[S^$*i,§4,(0-e 

p-^ia3 4t<oBs$09ic*i-,fe5i=, p-^iais 
4(-isitfcfflap<os^tt(o3l3 4di:Lfcy. 01 oi= 

*f J; 7 ic. y - Kx^7 "j 3 5 (D U - KX^' U a. 
-(0,«^^-(»S*aSE$-Brrlfetlc(»^3 4 e t LTta 
l\ ^LT> EI9fc*y:®1 0|c3;-rffi»gllcfclt5P 
-^iT^^^.-y h3 3 tP-^itiliS 4(De^:^5St LT 

I*. %^<J>mm(nmm<r>ii=3\z. -f v-y— neai^Lfc 

y. l|2<»|llW5(»fl?!S(!!)J:9l=. S^ttl 4*flJffl-rS 



[0 0 4 7] C<OP— $11, 3 1li. y-Kx-? 
y iL-^jtfc)5:OXx-y eV'^'^E— ? tSt* 

<fe(0^-$'(cjaffl-rSc:tA<T?tS, XT-);tf 
>y^-$2. 3 2l±, eT:i-ffl-Cli'S<7a-ye— r 
•fX^7 Vv^-^O^V KiEllffl-^CD-ROMroe-J/^? 

[0048] lfe!K(03l4b, 4c. 34b, 3 

4c. 34d, 34etLT(i, P-5'$|I|4. 34(0ife 
SI::iS« y V^^ttt Lfc y X/<'f v}\,mz.t^\ik9^\z^ 
^S-r«:t>*.3 6 0Jt-CI*!S:< P-^'fft4. 3 4(D-«5 

5l=LrtSlV *f=. P— 5'lfi4, 34i:P— 5!7^f 
h 1 2, 3 3 i:(^)PBllcX'<— 9-$Anr@^-ri)li 

^1*. p— S!$44, 3 4fc<fct/^(7)X'<— 

tt(/),«$JfJfi)ct-5J:5lc-r-5<©A«if*LLNo *fc. P- 

^■7f^-vV\Z, 3 3S}^fi£-r^^, f-(7)tt=*?L(»l^ 
BI=*=K(0S^lflB*|::ifJfi!<;-rSd:9lcL. □-^!ifi4, 

3 4ffii)tt77-y K^tnttsiwLfcy. *fcii^fett(o«^ 

[0049] 

mmonm &.±mmLfzii=i\z. s*«i. 2, 3 

fcJ:tC4lB«©/hS^-5'fflP— Si-^tts P—Jfftlc^ 
:bi(Di«^(n;tS|!^r#/SLT. ■?-(OiSS|i|c, a^^Si^f 
i>S««l?(7)@Stt-¥>P-5"-7'/^.-;/ h-ePSA^^r. 
P— S!T^r;f,.y htP— S!|4i:^— l*1bLTL>l)(0-e. 
P-^ivy;f-y hM1'i>ltfcy. P— 5!»4^^)^*feltfcy-^- 
#€.::i:^|z<i:y. ffimi::}^J«r't-5(0-C'. zixhfcj: 

[0 0 5 0] JQXT. li««5lB«(7)l|BJ-CI*. 
(7)***5(0«A'»jS$tl -5 P-^!|4(;)tt(t*<-|il» 

^yzL-(»^$^1^(05Si:LTfiJfflL-C(,^§(0t?. 

[0 05 1] *f=. !S*S7Sa«(0«WPIi, P-^"? 
^^4^ry KZ)*l6*lRlS6®lcia(tfcia«SI~*HRlLr*!K<03i 

SS^ffiA^iS < ft y , It^f ttlt*<-B(»±$*iSo 

[macofismftiiiqs] 

[0 1 ] if^%m<r>% 1 (03ii&(Oji$jg(oss«»rS@-c& 

So 

[|il2] ElKOtfiWEI-CfeSo 
[US] iii(D«ijffiii-efei.o 

[04] il1<D«JStX^Xhi^a/«*#J£(7)SS|i^* 
f0-e. 03(O**IV:&l«ilA>P,Mfc0T?&S, 
[05] 0irofliJ«i:X5XH5«/<*.#j£(OSSS** 



tm-^. gi3®5&*v:^iRiA\e,Mf=a-efe«o 
[il7] 0ia)X7XH^«/\Xo^ffiBr*fc-So 

[HI 0] *SIWroa-4i<0»2roSg)|SfiiiJ^*-r»fBEI 

[011] (i£*roxx«ye>^f^-5'i:^-ron-a'ss 
[?^#rosiw] 

[Bill 



1 a-$ 

2 XTr-^evy^-ii 

3 X'r-^U 

4 D-$ffl 

4 b. 4 c sk^om 

5 'J-KX<7yzL-S» 

7 HbS 

8 mSlW 
9 

1 0 Ktt 

1 1 ^"J^ 

1 2 P-5ivy^.-y h 

1 4 




